Metal complexes showing spin-crossover phenomenon have attracted much attention of chemists working in material science since, such complexes are expected to afford function as a molecular switch. 1 Thus, finding a system that exhibits a novel spin-crossover phenomenon is quite important for possible applications in material fields. Some years ago, Nakamura reported that six-coordinated iron(III) porphyrin complexes having substituted pyridine as axial ligands exhibit an unprecedented spin-crossover phenomenon between low-spin (S = 1/2) and intermediate-spin (S = 3/2) states if the porphyrin ring is strongly deformed in a saddled fashion. 2 Recently, we reported that six-coordinated iron(III) porphyrin complexes with the neutral oxygen as axial ligands exhibit a quite rare spincrossover phenomena between high-spin (S = 5/2) and low-spin (S = 1/2) states, if the ligand field of substituted pyridine N-oxides as axial ligands is stronger. 3 This is one of the examples that show the importance of model studies to gain deeper insight into enzymatic mechanisms in such as catalase. In this work, we report on the crystal structure of a six-coordinated [5,10,15,20- 
, which has four mesityl groups at the meso position and two 3,5-dimethylpyridine N-oxides at the axial position. Its chemical structure is depicted in Fig. 1 .
The general synthetic procedure was carried out according to previous literature. 3, 4 [Fe(TMP)(3,5-Me2PyNO)2]ClO4 was prepared by the addition of the axial ligands 3,5-dimethylpyridine N-oxides (10.3 mg, 84.0 μmol) into a CH2Cl2 solution of Fe(TMP)ClO4 (19.7 mg, 21.0 μmol). An analytically pure solid sample was obtained by recrystallization from CH2Cl2/hexane mixed solvent solution, which was identified by 1 H NMR, UV-Vis, and ESI-TOF-Mass as described in the Supporting Information section.
Crystals suitable for X-ray structure analysis were obtained from CHCl3/toluene/hexane mixed solvent solutions for [Fe(TMP)(3,5-Me2PyNO)2]ClO4. An X-ray measurement of the single crystal was performed with a Rigaku VariMax Saturn-724 (1.2 kW Mo rotating anode) at 100 K. A single crystal for X-ray analysis was obtained by the diffusion method. X-ray diffraction data were processed using CrysAlisPro, followed by the CrystalStructure Ver. 4.2.4 crystallographic software package. The structure was solved from the processed data using SHELXT Ver. 2014/5 program package, 5 and refined on F 2 by full-matrix least-squares using the SHELXL Ver. 2016/6 program package. 6 All calculations were performed using the CrystalStructure Ver. 4.2.4 crystallographic software package, except for refinement, which was performed using SHELXL Ver. 2016/6. Crystal data and details concerning the data collection are given in Table 1 . All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were located in the calculated positions and refined by using riding models. The counter anion (ClO4 -) and the one of two solvent molecules (2CHCl3) were disordered over two positions with an occupancy ratio of 0.556 (7):0.444 (7) As shown in Fig. S1(a) , the magnetic property of [Fe(TMP)-(3,5-Me2PyNO)2]ClO4 in solid state was measured by SQUID magnetometry for the microcrystalline sample at 2 -300 K. The effective magnetic moments (μeff.) values were smoothly decreased from 5.2 to 4.8 μB in the range of 50 -300 K, which showed the beginning of spin-crossover phenomenon between high-spin (S = 5/2) and low-spin (S = 1/2) states. Furthermore, the ESR spectrum of [Fe(TMP)(3,5-Me2PyNO)2]ClO4 in the solid at 4 K confirmed both the axial type (g = 5.66 and g// = 2.00) and the rhombic type (g1 = 2.41, g2 = 2.23, and g3 = 1.94) spectra in Fig. S1(b) , which indicated the existence of both high-spin (S = 5/2) and low-spin (S = 1/2) states.
In conclusion, we have found for the crystal structure of the six-coordinate iron(III) porphyrin complex [Fe(TMP)-(3,5-Me2PyNO)2]ClO4 which exhibits both high-spin (S = 5/2) and low-spin (S = 1/2) states in the solid state. Table 1 ClO4 with the atom labelling scheme. Fe atoms are on two different crystallographic inversion centers (Wyckoff letter: f for Fe1, e for Fe2), so a half of the molecule is independent. The thermal elipsoids are shown at the 50% probability level. Hydrogen, solvent, and counter anion atoms are omitted for clarity. Table 2 Selected bond distances (Å) and angles ( )
